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Abstract
Anemia refers to a hemoglobin or hematocrit level lower than the age-adjusted reference range in healthy 
children and adults. Anemia is not a specifi c disease entity but is a condition caused by various underlying 
pathologic processes. The clinical effects of anemia depend on its duration and severity. When a precipitous 
drop in the hemoglobin or hematocrit level occurs (eg, due to massive bleeding), the clinical presentation is 
typically dramatic and can be fatal if the patient is not immediately treated. Even then, mortality risk is very 
high. We report the case of a 76-year-old woman with clinical symptoms and laboratory confi rmation of se-
vere anemia with level of hemoglobin 24 g/l, and hematocrit 0.08. Anemia was a sign of malignoma of the 
stomach, later patohistologicaly verifi ed gastric adenocarcinoma. Aim of management is to prevent tissue 
hypoxia by maintaining an adequate circulating volume and oxiform capacity. However, as shown in this case, 
the very rapid correction of anemia and the circulatory volume does not decrease the risk of fatal outcome.
 © 2011 All rights reserved
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Introduction
Anemia refers to a hemoglobin or hematocrit level 
lower than the age-adjusted reference range in 
healthy children and adults (1). Th e defi nition of 
anemia has attracted considerable interest recently 
because of epidemiologic studies that suggest that 
anemia may be associated with poorer outcomes in 
a variety of disorders (2). Anemia is not a specifi c 
disease entity but is a condition caused by various 
underlying pathologic processes. Anemia in can-
cer patients is multifactorial and may occur as a 
either a direct eff ect of the cancer, as a result of the 
cancer treatment itself, or due to chemical factors 
produced by the cancer (3). Upper GI endoscopy 
can be expected to reveal a cause in between 30 
and 50% of patients (4). Th e clinical eff ects of ane-
mia depend on its duration and severity (5). When 
a precipitous drop in the hemoglobin or hemato-
crit level occurs (e.g., due to massive bleeding), the 
clinical presentation is typically dramatic and can 
be fatal if the person is not immediately treated. 
Even then, mortality risk is very high, as dem-
onstrated in this case report. Fecal occult blood 
testing, upper endoscopy and lower endoscopy 
should be performed to identify bleeding lesions 
(5). A hematocrit of less than 15% can result in 
cardiac failure (6). In the largest consecutive series 
of patients with anemia, mortality rose as preop-
erative Hb fell, and postoperative Hb of 50–60 g/l 
was associated with a strikingly high mortality (6). 
Gastric cancer is rare before the age of 40, but its 
incidence steadily climbs thereaft er and peaks in 
the seventh decade of life. Gastric cancer contin-
ues to be one of the leading causes of cancer-relat-
ed death. Th e diagnosis of gastric cancer requires 
histopathologic assessment of tissue or cytologic 
assessment of gastric brushing/washes. Conse-
quently, 80% to 90% of patients with gastric can-
cer present with locally advanced or metastatic 
tumors that have poor rates of respectability (7). 
Patients may present with anorexia and weight 
loss (95%) as well as abdominal pain that is vague 
and insidious in nature. Nausea, vomiting, and 
early satiety may occur with bulky tumors that 
obstruct the gastrointestinal lumen or infi ltrative 
lesions that impair stomach distension. Ulcerated 
tumors may cause bleeding that manifest as he-
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matemesis, melena, or massive upper gastrointes-
tinal hemorrhage (8,9), like in our case. Anemia 
is defi ned as a reduction in red blood cell (RBC) 
mass or blood hemoglobin (Hb) concentration re-
sulting in a decrease in the oxygen-carrying capac-
ity of the blood (10). Tissues cannot ‘bank’ oxygen. 
Blood can be thought of as a pipeline that deliv-
ers oxygen continuously from pulmonary alveoli 
to capillary beds. In healthy subjects, the oxygen 
delivery system exceeds resting oxygen needs by 
several times. In chronic anemia, the reduced 
capacity of the blood to carry oxygen is compen-
sated for by: 1) an increase in cardiac output, 2) 
redistribution of blood fl ow and 3) increase in the 
2, 3-DPG content of the red cells, which causes a 
shift  to the right in the oxygen dissociation curve, 
so that at a given degree of oxygen saturation of 
Hb, oxygen is more readily given up to the tissues 
(11) As the oxygen content is diminished in ane-
mia, the anemic patient can maintain the overall 
supply of oxygen to the tissues only by increas-
ing cardiac output and thus reducing the cardiac 
reserve. If the coronary blood fl ow fails to deliver 
suffi  cient oxygen the heart muscle becomes rela-
tively hypoxic, and there will be a fall in cardiac 
output and a reduction in systemic blood fl ow.
Clinical signs of severe anemia are: fatigue, dys-
pnea, tachycardia, change in mental status, de-
creased UOP, hypotension, PaO2/FiO2<200. An 
extreme reduction in Hb concentration is found 
as blood is redistributed from the skin to internal 
organs. Pale conjunctivae, tongue, mucous mem-
branes and nail beds evidence the altered perfu-
sion. Pale optic fundi may be accompanied by 
retinal haemorrhages. As cardiac output increases, 
patients may experience tinnitus and palpitations. 
Rapid respiration and shortness of breath at rest 
should be considered as disturbing evidence of ox-
ygen defi cit and evidence of cardiac decompensa-
tion. Dizziness and fainting are common as anemia 
progresses, but apprehension, changes in menta-
tion and leg cramps are indications of severe oxy-
gen deprivation and presage coma and death, or 
course that may lead to organ failure (1, 11, 12, 13). 
When the amount of blood lost rapidly is equiv-
alent to 30% of the blood volume, a subject 
may develop oligaemic shock (14). Th e clini-
cal symptoms of shock are the ‘three windows 
to the microcirculation: (a) Mental status/level 
of consciousness (cerebral perfusion) – agita-
tion, confusion, somnolence or lethargy, (b) Pe-
ripheral perfusion – cold and clammy skin, de-
layed capillary re-ﬁlling, tachycardia, (c) Renal 
perfusion – urine output (<0.5 mL/ kg/h) (15).
Th ese clinical ﬁndings help to diff erentiate wheth-
er a patient is ‘haemodynamically normal’ or 
just ‘apparently haemodynamically stable’ but in 
compensated shock. Arterial blood gas can in-
dicate lactate levels, and base deﬁcit represents 
highly sensitive parameters for recognition of 
metabolic acidosis reﬂecting ‘hidden shock’ (15). 
Case study
A 79-year-old female patient presented at 
our surgical department with one-month 
history of abdominal pain and melena.
Th e family reported that the patient has had cho-
lecystectomy one year ago. Abdominal pain has 
started 5 months aft er surgery. Upper and lower 
GI symptoms in the past 5 months presented 
with: a markedly decreased appetite, weight 
loss about 12 kg, increased fatigue and reduced 
activity, intermittent nausea or vomiting with 
black stools. She had the ultrasound (US) exam 
done which showed: presence of tumor mass 
between stomach and pancreas with retroperito-
neal lymphadenopathy, and without metastatic 
lesions in the abdomen. Laboratory results be-
fore fi rst hospitalization were normal, with Hct 
0.36, WBC 8.8x1012/L, PLT 297x109/L. Her family 
history revealed no signifi cant medical illnesses. 
Th e physical examination on admission: pro-
nounced pallor of the skin and mucous mem-
branes, mild resting dyspnea, somnolence, ma-
lignant cachexia, normal breathing sounds, 
arrhythmic heart rate was 90 beats per min-
ute, quiet tones, without murmurs, the arterial 
blood pressure was 75/35 mmHg. Th e abdomen 
was soft  and non-distended without hepato-
splenomegaly, deep palpation revealed palpable 
fl ank mass, 5 cm in diameter, in umbilical area. 
Th ere was no evidence of edema in the extremi-
ties. Other physical fi ndings were unremarkable.
Additional laboratory studies were obtained, and 
a diagnostic procedure was performed. Admis-
sion laboratory results: sedimentation 10, RBC 
count 1.03x1012/l, Hb 24 g/l, Hct 0.08, MCV 75.7, 
MCHC 308 g/l, Platelets 365x109/l, WBC count 
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12.5x1012/l. Electrolyte status revealed mild hy-
pokalemia -3.2 mmol/l, sodium 138 mmol/l, 
calcium 1.67 mmol/l, with the proper values of 
urea, creatinine, bilirubin, AST, ALT, CPK and 
alpha-amylase. Urine fi ndings, alpha-fetoprotein, 
CA 125 II, CA 19-9 XR were normal and values 
of ferritin 32.38 (4.63 to 204.00), slight iron de-
fi ciency – 6.5 μmol/l. High CEA value of 276.66 
μg/ml (0.00 to 5.00), together with anamnestic 
data, were indications for gastroscopy. ECG dem-
onstrated atrial fi brillation, rarely visible p-wave, 
ventricular response was 90/min, low amplitude, 
intermediate electrical axis, adequate progression 
of R waves in precordial leads, slight horizon-
tal depression of 0.5 mm in D1, aVL and V4-V6. 
Based on the history and laboratory evaluation, 
a diagnosis of severe hemorrhage anemia was 
made, and the patient was started with replace-
ment treatment. Th e patient received prompt 
volume restoration therapy including repeatedly 
RBC transfusions and fl uid resuscitation. When 
Hct value increased to 0.24-0.26, upper GI en-
doscopy was performed. Endoscopy showed cir-
cumferent mucosal defect 2 cm in diameter which 
was suspected as a malignant tumor and later 
pathohistological examination verifi ed gastric 
adenocarcinoma. Patient remained hemodinami-
cally unstable with intermittent hematemesis and 
melena. She was admitted to intensive care unit 
and continuously monitored. Th e patient was 
transfused with several units of packed red blood 
cells. Fluids resuscitation to restore the blood vol-
ume and parenteral antiulcer medications were 
administered. She regained full conscious and 
started enteral nutrition. Fourteenth day aft er 
admission Hct was 0.26, Hb 88 g/l. Aft er an ex-
ternal meal patient condition abruptly worsened. 
She became somnolent, dyspneic with chest pain, 
her arterial blood pressure and heart rate rap-
idly declined. She was severely hemodynamically 
unstable, and died despite adequate supportive 
treatment on the fourteenth day aft er admission. 
Discussion 
In this paper, we presented the case of a patient 
with gastric adenocarcinoma who developed se-
vere anemia (Hb 24 g/l) due to bleeding from that 
lesion. Th e medical history and physical examina-
tion of this patient were important diagnostic clues, 
followed by essential laboratory tests and endo-
scopic examination needed to confi rm diagnosis. 
Hyperanemia is a severe form of anemia, in which 
the hematocrit is below 10%. Critical condition of 
patient reported in this case, required aggressive 
treatment in order to avoid fatal consequences 
of anemia and hypovolemia. In this case, patient 
had long history of chronic gastric bleeding which 
was well compensated until admission in hospital.
Management is aimed at preventing tissue hy-
poxia by maintaining an adequate circulating 
volume of red cells. Th is requires a multidisci-
plinary approach including control of the rel-
evant physiological parameters, rapid control of 
bleeding, maintenance of tissue perfusion, tem-
perature control and blood component or phar-
macological treatment to support coagulation. 
Th e eff ects of anemia must be separated from 
hypovolemia, although both can impede tis-
sue oxygen delivery. Oxygen delivery in healthy 
adults is maintained even with hemoglobin 
levels as low as 6-7 g/dl. Hb around 10g/L had 
previously served as a trigger. Transfusion is 
necessary to minimize symptoms and risks as-
sociated with symptomatic chronic anemia when 
hemoglobin is at 6 g/dl. Trials of acute normo-
volemic hemodilution in healthy volunteers and 
surgical patients found the limit of critical oxy-
gen delivery in humans at about 50 g/l (12, 13).
Th e goal of early volume replacement is to delay or 
prevent the chain of events that leads to irrevers-
ible shock (13,15). In hemorrhagic shock, the main 
management strategies are the arrest of bleeding 
and the replacement of circulating volume. Fluids 
used are isotonic and hypertonic crystalloids, col-
loids (mainly gelatins and starch solutions) and 
blood products. Bleeding may be worsened by 
injudicious fl uid administration as a consequence 
of a dilutional coagulopathy and of clot disruption 
from increased blood fl ow, increased perfusion 
pressure and decreased blood viscosity. Tradi-
tional guidelines generally employ early and ag-
gressive ﬂuid administration to restore the blood 
volume. Some studies have shown increased mor-
tality rates with rapid infusion of ﬂuids compared 
with standard infusion, and with immediate com-
pared with delayed resuscitation (13). Th e concept 
of low-volume ﬂuid resuscitation or ‘permissive 
hypotension’ avoids the detrimental eff ects of 
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early aggressive resuscitation, while maintaining a 
level of tissue perfusion that, although decreased 
from normal, is adequate for short periods (16). 
Th is approach is contraindicated in brain and spi-
nal injuries and its eff ectiveness still needs to be 
conﬁrmed in randomized clinical trials (12,15,16).
Patients who have become anemic as a result of 
recurrent hemorrhage should be transfused un-
less it is reasonably certain that risk of further 
hemorrhage has abated. Decision about adequate 
treatment is always diffi  cult. Whether to employ 
early and aggressive fl uid administration or stan-
dard infusion to restore the blood volume? Bleed-
ing recurs in 30–50% of peptic ulcers with non-
bleeding visible vessels and adherent clots that 
are not treated with endoscopy and in 1–12% of 
patients treated with invasive inpatient therapy. 
Overall mortality rate for bleeding peptic ulcers 
remains about 6–7%. Invasive therapies clearly 
improve prognosis. Early transfusion in these set-
tings seems prudent lest rebleeding prove fatal be-
fore endoscopic or surgical interventions can be 
undertaken. As earlier noted, our patient received 
prompt volume restoration therapy including 
repeatedly RBC transfusions and fl uid resuscita-
tion before upper GI endoscopy was performed. 
Red blood cells are indicated for patients with a 
symptomatic defi ciency of oxygen-carrying capac-
ity or tissue hypoxia due to an inadequate circulat-
ing red cell mass. Th ey also should not be used as 
a source of blood volume, or oncotic pressure or 
to improve wound healing, or sense of wellbeing. 
Th e number of RBC units transfused is an inde-
pendent predictor of worse clinical outcome (17). 
Circulatory overload, leading to pulmonary ede-
ma, can occur aft er transfusion of excessive vol-
umes or at excessively rapid rates. Th is is a particu-
lar risk in the elderly and in patients with chronic 
severe anemia in whom low red cell mass is asso-
ciated with high plasma volume (6). Overloading 
is best prevented by close attention to the state of 
the patient’s circulation (13). High infusion rates 
of blood products containing citrate can decrease 
calcium concentrations, particularly in patients 
with hypothermia or liver failure (who are unable 
to metabolize the citrate), so monitoring of se-
rum calcium may be required. Hypothermia car-
ries a risk of cardiac arrhythmia or cardiac arrest. 
Conclusion 
In conclusion, chronic upper GI tract bleeding 
resulting in severe anemia is the most common 
sign of upper GI tract neoplasm, in this case 
pathohistologically confi rmed gastric adenocarci-
noma. Th e clinical symptoms of anemia vary ac-
cording to the individual’s capacity to respond to 
blood loss or reduced red cell production. In this 
case, patient had history of chronic gastric bleed-
ing which was well compensated, It is clear that 
the priority during initial treatment must be the 
maintenance of tissue oxygenation with appropri-
ate use of ﬂuid and blood components. Volume 
overloading is unusual but it does occur. Bleed-
ing may be worsened by injudicious fl uid admin-
istration. Clinicians should be cautious with the 
treatment of such patients because of possible 
development of fatal complications. Coagulation 
may be supported by controlling temperature 
and blood pH and by correcting coagulopathic 
deﬁciencies (12). Th is patient probably died due 
to transfusion-mediated coagulopathy which lead 
to pulmonary embolism or transfusion-related 
acute lung injury. Actual cause of death was never 
determined, because autopsy was not preformed.
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